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(54) [Title of the Invention] Primer for Detecting Fusobacterium Nucleatum using PCR and Method for 
Detection thereof 



(71) Applicant: 000000918 



(57) [Abstract] (Revised) 

[Problem] Provide a method of specifically detecting purulent disease related bacteria and Fusobacterium 
nucleatum, which causes bad breath, from a biological sample. 

[Means for Solving the Problem] Method of screening and/or quantifying bacteria using the PCR technique 
including the primers (1) and (2) described below. (1) A forward primer comprising a base sequence of 10 or 
more bases composed from a portion of a specific base sequence; and (2) a reverse primer comprising a base 
sequence of 10 or more bases composed from a portion of the complementary base sequence of another 
specific base sequence. 
[Selected Drawings] None 
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[ 51 IF si 5^ 0 e H 3 
C 1 S Jl 1 ] 

TIE ())}kLf(Z)Q7'J^Y~t^t', ?CR^CJ:I7)^JK9TV0L-Zji- 
(1 ) iE5'J§^1ClB«!01&^!E5'J<?>-aJ#^«Z'>ft< Yt 1 0 i&^PX 1 a> f^^mm 

(2) E9'JS^^2cl^«l!^^)lt^ts^?^J©^§?iK)jaSie5lJc^)-8l^^^^^I'>^^< on 
[ a « JM 2 ] 

Tl5 7-=7'('? - (A) VT-^-f? - CB) ^tSt'PCR&IC<*:^;7y^A9xy'5A- 

(A) iE5y§^3ClS«!0)m»S^!Sl §i7il»3 1 ^ E O) R ^ - B » 

(B) ie?ys^3ciEiirQi^ss^»8 e 3§§7ii8 8 s^so&^mnQmmt^m. 

Z 7- ^ ^' Y - 
[ ^ 5K JM 3 ] 

TIET-^YY - (C) ■X^5KJM2l2tt0 7-7'fY - (B) Yt^t^FCRmCJ^JyV 

)\o T u ■ - 2.- 0 V ^9 um(o^^m7-^ ^ 1 - <iv V . 

(c) ie?y#^3ciet(!c)Jis#-^ii »g7^i»i ssi^m^E^y 
[ a 3? II 4 ] 

a>!?Jl2>if3:3Ci5«!07'7'fY--t2v htSU. 7 A T V 0 L ■ - x - V ^ U 
<!)U3C'/-Y;i.DNAtflS!^U;fePCR»CJ;';*mtL;fe. 7 V K 0 t 'J 1 U ■ Z x- 

«^8jMn:<*;^-?ailS7tlfe7'D-7'-?ir)l. SS5KJl4CiEK0ite^Ji'H«®). 

[ a 51? Ji 6 ] 

t:':*f>< yzifjTzy, FiTC, 7 0 'J y y . =yzKa7xZ 

^L-, )V7 7 I.V -"H . 7 II ^ U 7 3 X7 7 ^ - ■trlkZJ'l^ ^ P]<iNTP»iiS(3rtlI'i>« 

[ a a? IS 7 ] 

a5)iJS2m2«©7-7'fY - CA) V (B) "i;tSC,'7-^-<Y-t2yhtfflliYPCR 
7Ty7-V, 

SiiESl ZTy7-n:J;oTJl^iYtL;fe«Klt^S'i:bTfflll. a>K«2IClB«!!<3)7-=7'f 

Y - CA) > JS?>. Tlg7'7-fY - (D) 5?tt (E) . tSi*7-7'rY-Cyf-tffll)-? 
PCRtff7!S2Xxy7-V, 

tSt'7V*A9T';'t7A ■ Za-71/-?Aact)«ili;6&. 

CD) ffi5y§^3lCiE«!C3mS§^^1 24«g7^11 56#i©®SE5yq)iail«)m 

I 7- 7 -< Y - 

(E) E?y§^3CiEt;<9mS#^Si1 24#g7511 43#i<?)JgSE9y<?)ffllltel& 

* IE ^y 

[ a JS 8 3 

jtll2lClBli;<J)7-7-<Y - (B) •i;t^C-7-5^Y-CyhtfflUTPCRt^7?»1Z 
T y 7- 'i; > 

liiiESi ::^Ty7•cJ;^Y^i*iTa;t^t)t^iS'i^bTffll). a.^iS2ciett0 7-=5'f 

Y - (A) ?j^C*a5KJfi7CleU!Ci)7-^-1'Y - (D) t§€>7-^^Y-Cyt-tfflt!-ZP 
CRtfiTSS2XTy7-V, 

tSt^ 7 y A 9 r 'J L • Zi-7U9/.S0^tai:5j*. 
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[ ss a? IS 9 ] 

m>KJk zfcmmQT-y ^ Y - ca) Ymi^tmi cti.mo)7-y y - cd) Rt3i (e) t 

[SISKJa 1 0 3 

[ % 9 » li « §il BR ] 

[ 0 0 0 1 ] 

*fgeBli. *P9S±*«^»E9aT»lg> SS, liJfi. M)S. llBJfi, 8i)S. ^b 

[ t sa^] 

[ 0 0 0 2 ] 
[ 0 0 0 3 ] 

pcRatffltizcvicj;';iia[iiSttajt»TiSigjcf7iL7j;-5-c«o;fe 

t^. PCR*0:7-V'fY-tr^qFJc:?if)'J. ifl*l^r?ifflffit«a{-Ial£-?^I»H:7'7 
[ 0 0 0 4 ] 

7 t - II U ( F. navi forme) . 7 A 9 x U -t? A ■ 'J ^JT h" > r ^ * ( F. periodontic 
um) > 7 >\ T 0 U ■ t 9 n 7 i - y L (F. necropKorum) . 7 V A r V 0 L ■ 'T 
7 O L (F. var iun) , 7 V K 9 t U 0 L ■ Z i - 7 U ^ & ( Fusobacter iuin nucleat 
uni> aXT . F n S V II 7 . )> 7 V A ^7 X 'J A ■ ;U - (F. russi i ) tl T 11 :j 

[ 0 0 0 5 ] 

^giiii7§/iltg<t-^7'fK¥tS'^LtP^tea<t<b^!a (IXTVSCVD?) tftS 
t^0IC?4L. FnB;j».J^©B0IE7i/*;'C7T'JOAlci)g<4)VSCS4«gB;Fn®l5VB 
<«l). Fnffiia, »II^/Sa-?if)?«;i/7.fD?:^X--7'>y;'?';7 ( PorpKyro 

monas 9in9ivalis) '^7- • ^ 7 ^ - ^ t* ^ 7 (Prevotel la intermedia) # tj) * 

[ 0 0 0 8 ] 

7'/AC7xy0Z*l®^'-?Fnffitt!HfcS55ffl@-?i?)^. Fn 

II I) . 
[ 0 0 0 7 ] 

tfe. Fn®at*tai!a]^tife4;)c50;^>;bT. esu/KV- 

Y/l'DNA (J-I^TI eS^DNA'S^Hp) tfflHib, C(9DNfA^ffl?l^#lc:?)IIS[+!9 
mttie^y^'^*^ <fUzf3 71/^TF'r7-7-<Y-'i;b^PCR)*IC^2ifflffi®l^iil-:5}* 

iTfgftriiTiiZ (#!»ffF5ciiCi). u#u. iiiEPCR)*-?t*Fnffi0?ftitairic 

V 7 o . 

[ 0 0 0 8 ] 



(4) 



JP 2004 201679 A 2004. 7. 22 



[ If ft If 3?: iii; 1 1 Conrads. G. et al, J. Endodontics. 26:433 438. 19?7 
[ 0 0 0 9 1 

[0010] 

%afl^^fi> Fn®0J-DNAt«itU;fe«®. 1 eS^-DNAtt7yA77^'J0Ag 10 
9)filSfii?ffidft-7iSMb-?Jy'K 1 6S^DNAC!)+-?7■^^Y-trpS^UPCR^£t 
fif-D?tFnffi<5)^?^iil lBlEttffliI-?^ICV*lf*D#-D;t. - 15 , Z B 8 'J ^ 'A - Y ^ J) 
NA (mT2 38rDNAVt!?) fJt h0iteTDNA>;SmUYUZ;fe(y). SE9Si± 

^e?-?, ri es^-DNA/J&'/2a:?'^--!*--S5{i(e5y§#i)0-Bit*fS7» 
7-K7-^-fY-j V ^ z a s t B N A amm^^ z o)mmm) G) - J >j K - X 

V o ;!£.. 

[feB3t^i6r2JS:i/)t9«^fi)ff^®] 20 
[001 1 ] 

^%mrztH\.)-z . ffi?ys^iciEii!(?)iiSE5yc!)-fiP»'i«i'>«<>:£i ojaSJ-x± 

<91§»BE?'Jt*tZ7a7-H7-7'r7->;l3:. ^Wi 7 t 1 - V 7- y ^ Y - ^ <0 ±W.m 

ffi3?y-?i^'i v£ 1 oii*s^<?)Brt*t:s7-7Y?--??)3. 

J;9fl<$KlCt3;, SII(7»7-K7-7'fY-l3;, 3' *«SCE^JS^1IS«!<9SSE^J 

0-a^fS€>7-7'fT--?^9. ^c)5' *iicie5ij#-i-i-?^i;?-^i^m*E9yv(3c^< 
-?A^'7'yr^zL. t v m%±'^mnmm.^m^m^(D AY h ^ r Y 4 t: h 30 

SUll.7-7-<Y-©llfi>;U-?C3:. l0mS>il±4 0S*JRT(?)tc)tff»tU<. J;'; 
«firfb<tt1 2mSM±301gS;5LT?if)';. iffr:»*U<tt1 5jSSlH±Z5iaaJ-JlT 

?^ s . 

Tinffltt40t:;!t±> e5l:i-!<.TfU«I^?i4l+ri;t^. J;';ft*b<tt5 0t:m±60 
t:J.:iT-?^^.GCSll3:25%>!l.±. 7 0%^;^TIC??^J;?iai+tZCVi^»fb<. J; 
yfttU <I3:4 0%W±6 0%;^T7^I. 

±i5 7*7-K7-7'<7-VUTft*0llE9yVUTtt> GTTTGATCC 
TGGCTCAG (iSJUS^I 1) . CTTAACACATGCAAGTC (EJOt^l 
2) , AATGCTTAACACATGCAAGTC (E^iiS^I 3) . TCCTACG 40 
GGAGGC AGC AGT (iE5US^1 4) . GTCTTGTACACACCGCCC ( 

S5y#^i 5) mt^^ri^Yi^-i-tj. 

[00 1 2 ] 

le 9y # ^ 2 c ie S5! 0 Ji s le ?y <9 ffl II * E ?y 0 - ai » 14 s 3 '> « < y t i o ii * m ± 

«i)Jg»E5yt*t? 'JA-7 7-7-l'Y-"i;tt. aiS';A-7 7-7-<Y-6ftQ^EPJ5if3: 

ffli^-fltiE^y^iiT. IE ?y§^2iv*rn^ffi*E5y -iit-ajcfflstimsie^y 
0««tts*ie?y?^uaT>«< Yt \ Q&m^c)^7 tnt j7-y ^ ^ - . 

J;';*{$fi9lC(3;. ^iSUA-X7-7'fY-tt. 8' *JiCE?y»^2i5«Ec?)J£»ie9y0 

ffl?itemSE9y©-8P tse'7-7 -f Y y . ^©s' *JifeicE5y§§- 2-?5^?-tii s 
SE5y0ffliifiai§*K9yvtt±<i«si)«ffl«isigSE?yicj:'>Mirti7i)TeKii 50 
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U y ^ T: b , 7 A 9 T U U ■ 'J ^ y f 4 10 L (F . per i odont i cum A T C C 3 3 
693). 7'/-A9T'J0U-:^9n7t-yL(¥. necrophorum ATCC25 286 
)JlZ/7"/-A9T'J'yu-'y7V0L.if. varium ATCC850l)<923SrDN 
AVA-f7'yr'f7rb5it)e<9"?S^tlt3r*fCPI$f3:5!l)»f - 7-7-f Y - (i> T f -< y &. PAT 

. 7'=7'fT-<9KfiVUTtt. 1OmSJ.Jt.±4Om*J-Il.T0tc<)t^»tU<.J;';»fU 

.Tnflltt40t:J5^±. e5t:J-!<.TlC«3J;?IJiftI*^, J;'J4Jfb<ti50t:;i^±eO 

t: w T 7 z . Gcs mti z 5 %yj<±. i o % pxt c ^ z ^ y at,-^ t j z: )i ■» i < . cC 

Hi 'J A - X7- y ^ Y - Y 1 n t I l) m¥i Y b -7 ti . ■f^J^WGCCATCACCCA 
AATGG (le^yS^I 6) . AAGAAGGGTAACCGACTT (E^iJ^^I 7) 

[001 3 ] 

!HC, Sfr^iWi^^Fnatilf^KlfC^M-riffe-JTlET-^^Y - (A) Y (B) , t 
U<I3: (B) Y (C) tffi?;t^tDtt;fe7-=7'('?-i2yhtfflt)^C)!;i)lfft*Lll. 

(A) E5iJ§^8fUiS«0jIS#^ii1 #g751«3 9§gc)jBSE5iJ5itt^©-a5» 
^5!3'>«<^t 1 Q ik^i.^±a)m^m¥}t^t ST-y ■< Y - 

(B) E5'JS-§-3Cl2l«0ii«#^S8 6 3Sa7518 8 3#g01I»ffi9iJ0fi?lttii 

? 7- 7 -f Y - 

(C) aE?iJ#-§-3lClE«t;01iS^^SIl§i7il«1 8§§©jlISE?y 
[00143 

FnS*«DNA«it?S < . t /-43RDNAt^SSft-Yl)^i($9Crf(9PCRt^77 

-Miisvi: h4*DNAtEByti«M>:bT!lfc»*uiiie5iJVb-7asie5y 

(A) 91 o-?ihIie5iJ#^3 CiE«Q>JIft#^« 1 #07513 9§@0mSiE9yt£ili 
b;t. C(7)S»iE^iJl3:. 1 a8rDNA«i»3' *«S051§»3rJ;C*. KiieSSScSSSt 
II 6S^DNAV238/"DNA>;C!)fflC«0?rft^X'H-if-«1S©5' 
K5iJ»H55ia3fl[CftftbTll^. 

[0015] 

»!cpcR)S-?ji*iti^(y)0iiiE©^yzf25'b:jrfh-7-5'fY-tiag+b^E!(:bfe 

. e a ^ 07- 7 ^ Y - t ffl U-T , F n t 3 a<$«id«IU o U 7 P C R t 7 V 5= , 

F n S C *l S S ^ S tt <9 # mi I . 
[00 1 6 ] 

FnffifilMRfgE^^$^*^b-7tt. »P5St±ft«^firai(tT#t6. S5. 

<^)«^la^8^0a^^^!P^-?t<^:ll. 7'7^Y-[cmu'st'Jif29utfFtiik^^ 

[00173 

»tbtl7-7'1'Y - (A) ~ CC) C^tlT^BBtl. 7-7'fY - (A) ITlgatl, 

E5ys^3iciemQiifi§^^ i §§75113 9 s (d uMm n r ^ cr) - m » ^ i '> 

«<'i:£l0iI*>!t±(?)mSE5iJt^tZ7-7^Y-t7^7-H7-7'^Y-'^bTfflU 
. 7-^'rY - (B) ClSStIl;5iJ§-^3CiBttCd)JSSS^^S8 6 3§g7!il8 8 3#g 

i-X 1 (O mmm^n n t I 7- y ^ Y - ^ U A - X 7- y ^ Y - Y b Y P C R 7 C Y Ifi -? P 
Z . T-^'fY-^fagVbTtt, 1 0}ISM±40m»i!i.TCi)t<<)2;^^fflr*L. »$b< 
ttl 2i£^J.^±80i&ftWT-?J)'7, <*U»*b<l3:1 5mS^Ji.±251&ftWT-?^I. 
JSSK9'J (A) VbTf*> -fJOtiyi 8fflS»H«3«llffi?'J (C) AACGTGCGGA 
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TGGATCAC'^'. jl^ie^y (A) C?ytt2mS#^»1ti7512 2@g01&SEW 
AACGTGCGGATGGATCACCTCC^. JSS§-§-Sg7Si7312 6#io)ffi 
SEJ'JCGGATGGATCACCTCCTTTC. tSSS^ll 2Sg7513l§is9 
lMSiE5"JGGATCACCTCCTTTCTAAGG. ISSS^^ll 6»i7513 3#g 
«)ia3IK5iJCACCTCCTTTCTAAGGAG^t fflti I C ■i; I . HSffi^iJ ( 

B) 0ia CEj^ys^sicifitt^fflS^^g-SBsesssT^isass^B^iasie^'jcpfiffl 
m^mm.n) 3i j:z/ (c) <?)7'^'fY-tffliiTPCRtfj-:);fe*d. E5y#^^8<?)ii* 

P?f)';. lSS;tl6<i-?Jitl«?S!ltaltSS900f>P<?>A>h"J«'fillS-?rZ (02* SI) 
[0018] 

tt, fiIE7-7^Y - (A) . (B) Y7-y ^ Y - (D) Se9'J#^3tCie«!0 

5ij0-S5£^^^i"? 1 Om*J-!^±01&SE9ytgt'7-^^Y-©3T©7-=7^7-tfflll7' 
C5#Xx^yhPCRfttfi?e-i:J^-?r3. mSEJiJ (D) 13:1 esrDNA-i;23 
Q B H A>: 0m(i) 2 "K - -f -%.nY^t^tlJ W&^UUt 1 . mSE^'J (D) VbTtt 
29J&St*>Ji;i60-?3f)-57tJ;<. 7- y ^ Y - Y b 1 J: ') Bi^ ] 5-25 JSS - ^^J 
X(3r20mft»^«I}!lSE?'Jt*n7-^'fY - CE)#tffll)3C"^;t?5^tbl). C 
C7> T^v-fY - (E) >:f3:. E5iJ»^3rClEft!«9Jg»»^55l 24§g751l48#i 
£9tia«llI*E5'Jt*tl7'7'('Y-:?iS^I. 

y KPCR5£l3:2Sllg©JitiXTy7'#He3. JtrSII ©Jg-fflXxvT- 

-^««!ll^£ts^;e^i'^iJtl»t#l.^u-^^l^^l;)£.^l'tl«^»t^^llca529^l'li7Ty 

C0itaiSDlC«fflb^7-7-<Y - (7'!?i'-7-=7'fY-)ffii^iK 
t^-:50 7-7-<Y-«itR«iJ<5)7-7-<Y - ('f^-^^-^TYY-) tfllfflU. 
9hO)DNA**c<)i«'tiftaiti59hr2C>:2)f-?$^I. 5?1c5JitiZTv7-'i;UT. BulE( 
A) JyJ;i> (B) 0)aSffi5'JtSt-^yir77L'2rff--t7'^-?--7-7^Y->;UTPC 

Rti7?. mmmw^ ^ y 7- >i c) - T m I (d T V T-c xj , m 
mmx f y 7--7-tt , mm (a) fi ^z/ (d) 9SSE5iJt§c>^'Jir77P^fKt-<> 

:^-7-7^Y-'5;tTffil!PCRtfi?. Cf^^^fpi^iiitt'tB^tJtt- ^2Q«ti7x 
y7--?fflli;fe7-=7 ^ Y-Cfi'iStlfed;). E5iJ§^3 C B ^ Q ^^W. E 0) - B C Wi ^ t I 

[00 1 9 ] 

S51 (()mm2Tv7-tcmi)J::Y<i>-g-^J71^-7'y^Y-Yb-7. WIS (A) 011 
ttE5"Jt§e'^UDrX?U:JfKt{)flbC. 1 6S/-DNA<9mSE5iJt»n:l£lfLfe^9J% 
WCGTCACACCACGAGAGTTGG (E^JS^IClefK^SSW^SSl 3 84 
#i;^l!8l 40 3Si«2>aSE5!)) ir>3lll3: (B) ©IMSE 

5'JtSt^7-7^Y-©«!!IC23SJ-DNA<?)lg|tE9«JtSciai+U;fe#J^Ll3:CCATTT 
GGGTGATGGC (E9iJ#^2C§E«!<91iSS^!g5 9 7m751S6 1 2#ic>m 
SE5iJ)ci>ffilifiaSSE5'Jt7'>-?-7-7-<Y-VU-ZHlllC'J;t^-?r?. 
[ 0 0 2 0 ] 

f^. -d5*XT.< y h PCR5*Ct1!^7tZx-f y K P C R ^ t ^ m tf ^ ^1^ J . 

j^XT^yhPCRfett. ■t!5;?XT^yhpcRi*i:A«iu?, m m Y t ^ m 9 4 > :t 

~7'y 4 Y -H y h &mtJ P.tf^^J . 
[0021] 

*XT<y|-PCR)SCfffflSI^«7'^'?-7-7'fY~Vb-7> m li 0) (C) (B) 

7a7-h'7-7'fY - : E?y»^^4ClBlK<5) Hfi m.n O) - B » ^ ^ 2 ^ < Y t ^ OH* 
J-!».±i?)mSE5iJ. Xtt. E5y§^3lCie«K0m»#^55l§i751!8l 23§i0®fiE 

9yo?-ap»i>5;3'>^?< i 0j§s;-:<.±<5igSE9yt*tZ7-7'('Y- 
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JI^-y^'il-^l-T. ^ 6SrDNA©jISE9'JtScas+LfeCGT 
CACACCACGAGAGTTGG CE?y#^4fCE«S!©Jl£#^»1 3 84#§751 
ai403#a<?)«mE?"J) ^. 23SrDNA<i)JSllE9ij£i)?"Cr. AAGAAGGGT 
AACCGACTT (ffi5"i§^2n:iS«!c!)SS§^!8l 2 5 6»g731«g1 2 7 3#gt?) 

^. Fnlt!}fll«lC«li£r2;feWDtt. *f6BB©7-5>f? - (A) V (B) QT-v 4 1 
--Dvl-3ZI3;7-7'f7 - (B) >: (D) Ci)7'=7'r7--Gyt-t'f>;^-7'7'fY-VU7 

ffl I) z u u u . 10 

[ 0 0 2 2 ] 

^ (?) K ii t a§ -r J . 

»S V « I 2 0 D N A t iO^ C J; o -7 . ^tLi'iX, 1 D N AC^M (^l^e) 

^yU/tC^^l/^fKS^®) ©^feT. TaqDNA7KiJ^5--t?trFfflri+I^, C©7- 
^-fY-^S ■ ^JigC^S!Q>m*ie?yc^it^7XC7U:^fh';?^«ai7-4lDNASi»'i*^t 
I (<t«Jgiav) . CQJ^BtilSiUJStC'i!?. »fi9mJStS€^DNA8fr>rtXSlC»lC 20 
YW'??=?. 7-=7-1'Y-<i>^fiK^B^C#iBJiSE<t)SKVUTo[,NTPf0(iTT 

p<9n;t)';cctUTPtsi)7tAu. 

[ 0 0 2 3 ] 

5*:56BBc3^it7PCR«0SSfb#ttv 2*«DNAt1^actI«t3Ett>5St?0 
~98t:. 7-^-<Y-»i!DNAICA'r7";yh'Ji^Tt+^7'Z-'J>7'S®t3 7-6 

5t:> To-q D^IA7Ku>;^-^?tffffl7t^I^f^sBt5o~7 5t:-?ffll. ctit 

[ 0 0 2 4 ] 

7-y 4 1 - m^lf . *«Bfliu3tl|-7Jg-^Iq>E5ija!:9- (#J^tt. 7-=7^Y-AC3Tft|-7tt 

£l01gS;!t±Qie5iJCfflarZBI«-. T-^'fY-BcaTfliTttE^yS^SCiS® 
(?)Ji»§^Si8 6 SSB^i^ 8 8 3§i©aSE9y<9ffl«ft$lMiiaE5y3i(3:^©fflllttJSS 

mmo) - m n ^ ^ J ^ < Y t \ Q^mvkiQ^^cm^t ZB^) 05' *M2^i>tAite 

i:'^f>. 3/'irt>'7*Z> - FITC (Fluorecein IsotKiocyanate). 7 9 U V > . V Z 40 
^□7xZil/. 7;i.^)U7^X77-$'-^?> -II.V7x7--t?. t'^P]cLNT P » iiS(3r4l 

[00 25] 

fflrai:±ffitg, mmmTM^. umn^m, m^m iH>s. tijg, ass- ftiie^s^ffi 
0^^l*> hJ[)^^ix^±^Wi'^Qi%%'^m-t^^ri-::Yif~d'^J, 

[GO 26] 

M®U^*ft^«tt. lifS^ Z U 13: D N Afflill P C R C« t I C ■i: I . DNA 
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[0027] 

ztxSi^mf^'p □ Y h 77 7 < - e u < tt7;i.D-;i.)a:ia> mw. y ;u * 7 a . =y 

D NA««f 3 . 
[00283 

oR I , Mse L Ban II, Alu L Mbo [. Fok I. Taq I. Mbo 11. Hinf I. Ava 11 » li - o 

yx±t J Y J . fjpi b t # ti D N ASS . mn.mn'^mmm 
#90YK777^-. y D ^ It! y u. . V ^} D T )V >t y T V y . :t4ny ^yruy 

[ 0 0 2 ?] 

o> 7-a - ru.mm'^n-dmmt J Y I . mw^n^ b 1 c t f y . 

Yzi^ V T Z.y . FITC (Fluorecein Isothiocyanate) , 7 0 ^) V y . yzl-07xZ 
7 h%')7 i-kl 7 ^9 -K! . ;i.-7 7x7-^". [^^P]dMTP# ^gttni-oi!^±tffl 
iiY7^0-7't«IStlcy;*°I«&?ft7. 
[ 0 0 3 0 ] 

ca ^ 7*0 -Tttswmft cis# r tt . d n a f y 7- v u t s i! i c v i . dn 

Afy7-«i)(lFS^^CTt)7'tt> t^C^t^TPIiSll-^CVi^-?^?. ffl;tttr. 7-D-7't 
fy7-S4B±Cffil;?-ttl7-D-7'aeia^. Jr7X^5/';=l>«y©S«±-fl»DN 
A<?)i*5;aEtffll)T7'D-7'DNAt*S)?rttfe7-n-7--&S^S!eytfflUYtJ;l). 

5!iig<5DNAfy7-<^SIISj!i2/f^0ftJ^]SUlCtt, DNAfyT-aSflf'J^S^ 
t fflii 7 e J; u . 
[ 0 0 31] 

ffi^^aiRttlBl^S+vf-tt, *%B3t5 7-o-7'3VJ:2/»/*;fef3:7-7-l'Y-tSt'. 

[ S Sfe W ] 
[ 0 0 3 2 ] 

<lllig«l>Fn»9*^iMi 

TI5 7-7'<Y-tfflUY. 7'/A!7TUt7/* ■ Zi-5U5'/*«i?P@0«Mtff-3;fe.. 
7)f7-H7-7'fY-: 5' -AACGTGCGGATGGATCAC-3' 
';;'C-X7'7-fY-: 5' -CTACGCCAAACGACTAATTCG— 3' 
3iffiS<<)7y'A9TyOi* • Zi-CUi'Z^S^^*t ( Fusobacter i urn nuc I eatum A 
TCCZ5586> ATCC10?53 - ATCC23726) t. $j*FM««(B7K 

s*«fei\;^ttS) ±icT3~5a^3 7t:?-iaJSSt47ti. aiiiu;feDnz-tifis 

5«-«ffi;in5l1=yh ( t 7 r > ?1 & D N A 5 z 1= y F ) tffltiTDNAttiaiiSt^l;^. 
DNA}Sili)glullC5OmM0M9-Cl2S)gt1. 5ul, S2mMQ)cLNTP$S)S 

(7 7-7-fKA'1'<f=yXTA?±S)2ul, 12. 5Pmol/Ulc?)7j7-h-7'7-< 
Y-^)glUl, 12. 6Pmol/ul<5yA-77-7-fY-jS>glul.5U/ul 
©Touq DNA/ltUX7--tr5S)S(7 7-7-<HA'f?r5/7TZ.?±Si)0. 5ul-AniPli 

TaqGold^«i)S(7 7-7-rf-'A'<^5/7xAttS) Bult^tlt^iliDit. SlCjiffiU 
;feMtt7Kt±15 Oii I !C^53^3fliitYS®)S>;L.fe. 

[ 0 0 8 3 ] 

: 9 4t:> 3 0 t!> 
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7 -- ')y 7 ■■ 

[ 0 0 3 4 ] 



7 2 t: . 3 0 # 
4 0 H 



7 □ - 7 y t ffi 1 U 5- TAB ( Tr i s acetate . Ethy I ened i am i ne Tetraacet i c Acid) 
Ay77-tiS^tfejtft^lCt!y h b . PCIRS^^ t H y f- t . 10 0V 

. l5*S;3tfflb;fe«S- 7#O-7i7';i.tXf5/t;Zv7'DY'fKJS5filC30^555RU.IS 

CC25586«fe. lx->3ttATCC10953tt. l/->4ttATCC28726^* 

[ 0 0 3 5 ] 

7»7-H7-7'fY - : 5" — GGATTAGATACCCTGGTAGTC-3' 
U K-JT-y < Y - ■ 5" -GCCATCACCCAAATGG-3' 
7y*A7T'J0A-Za-7U^Affi (ATCC25586^*) IC3rl!7*&1 500i, 20 

P0«*iSttlt/Tvt-A>h"»f|8d;)ii^l.*.. 

[ 0 0 3 8 ] 

<it^wn > F n m 9y 0 7 y A T 'J 0 L mmm ^ zjf c h m^mmo) p c r 

f-y ^ 1 t - U ( F. navi forme ATCC25832)- 7 'J' A 0 r U ■ ^ t 
K > X ^ 37 ( F- periodonticum ATCC33693), 7 'A A 0 =f ^) L ■ % 0 U 
7 z - y U ( F. necrophorum ATCC25286) - 7 A 7 t U ■ 7 'J '1> U 
( F. var i urn A T C C 8 5 0 1 ) . 7 A 0 r ^) U ■ )V - V - F. russ i i AC 
TT2 5 5 3 3) ^, t:t-E6«iE^*eS8liMlSfflS8 (Normal Gin9iva Fibroblast A T C 
CCRLl292)t«HL;fe. 30 



ChSXZtl«^$t^ffl§Bf3:. 5i[t'<-7yi/7«:«5 (Dul beccoll S ) CI 0 % 9 '!? V 
SSl.?]fn5StiD^;feiSil51=7. 5%C02(?)Sfi^#?. 3 7t:, 7 2Bt^JSS($lliRb> 
SS:^m7X-?i*j#«DNAttait^7-5;t. ^llJ-X}^«9ai*ICoUTl3:. *i§^9Jl (511$0» 
^^t^7ofe. iia3*ttci)«S««:E130a'J-?i?)2. L/->1I3:Y-27-> l/->2tt7V* 
A9x';'>/*-:^'r-f7*-/U/*v i/->3tt7V*A7T'J':7i*-'^iJ^h'>x^^iZ^. 
^■->4tt7yA9x'J0^*• :^ 7 U7 t - y \/ - y ^ Xi.7 Y A 7 y- ^) U • 7 ^) 

L. \, - y %\i.7'J' AO T') U ■ h-V - . U-77ttthffiXEm*^g|lt^IiBS(?) 

[ 0 0 3 8 ] +0 
5 iB» ^ 4*stft V b 7 , *5, *E^8lT#«i3r<fe5'D/eiteffit«X?bfe 

( 1 ) ajSQMe 

1tnlcc)[t)StS^lRU. 5000 ?75:8-i!S;lil«-Kbfe. ±5St»7. PBS ( pKosphat 
e buffered saline :5«iciSffi±a:ftS7X) Imltfl]^. SSJJSbfe. CO)»rFt80 
ilStVSb. !jE^b*:e<i)tDNAfflailC«»S;b;fe. 

( 2 ) SS<9«^ 

S7'7 V?St}SJib . SSt«lJb;fe. *l ftfeSBt 10m 3- t b . C !C 1 m 50 



[ 0 0 3 7 ] 
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I © P B 8 ^mXl^m\k5QQ0f -?5^Sa;Bia-8tb;fe. ±Jatl*-?SlCl m I 0PB8 

DNAttililC«^b;fe. 
[ 0 0 3 ?] 

( 3 ) ffiP5itT*JgQJ*e 

ffiS*i7-yh-ai{[[IC)'lL/'H-;t-*'1'>l~ (United Dental Manufacturers Inc. S 
) 2*t*iiJ^. *B9aT®lgt«5?Lfe. C<9^-A-7K'<'>f-tlml<2)PBSl'7 

iS t 5000? -?5«-^aJEV^ItU:fe. ±»tttTMlC1 m I <9PBStil]^«B»<S50 
00? -? 5 ^ffla^'ka-M U fe. C <?)»ff t 8 mSI iS b . ft^b^tOt DNAttiMC^St 10 

b 

. ( 4 ) a® 

)i )S 1 5000 3--?5s-^aB^iibfe. ±>«tit7Sici m I <7) ? B s t mx m^M^ 5000 

?-?5«-ffla€*8lb;fe. C<?>»^^t811Jil';iSb. iSt^bJfet^tDNAttlEC^ItSCb 
;fe . 

[ 0 0 4 0 ] 

^tii^jna, nmm^m».o)n(¥t^-^z. €sm»<9sasttii4 (1 ) ~ (4) 01 

';?ft2. 04 (1) ttt^JS^i^^^^aiSSl- 04 (2) t3:^E» K O^m^^^ 04 ( 

3) tts&s«tT»«t^«^<5)«^ffi<a«v 04 (4) ti. D M » K CO m m t m t . =&@ 20 

«P U - > 1 IS Y - * - , U - > 2 I3:«S^*A> U->3d:«S^tB, 1/ - > 4 ft ^ C 
, U - > 5 D . U - > 6 ttlSlIt E » >i t . liJfiC 

fflbYl*. 5«f3*IC. S5lCSbTtt> 5«f4*IC. *B9JtT6&*glcSb:?tt5« 

*ic. DKiteBlcSb-zttBJB^i j5r:JS900 t P0;'(>h■^^SdA^^^;fe.. 

[0041] 

nmm 5 a)mmmTmiSUf\'i mi)-7 , siPCRtffofe. ^s^^iis^^bT sybr 

Green (Molecular ProbettS ) t3OOGi$*fRb;fet0t5ui«^bfe. T IKD 7- 
^ ^ Y -t 1 2. 5 PM0^SC«IJ;pCS®b;feffl*tPK?*IRb;t£©t 1 u I ^tl 

tiSSb.77-7'fKA-1'^yXTZ*ttSABI7-UXZ^7000 =yZTZ*tfflllTS« 
PCRtfiofe. aStSlCyTb;^. 

7j7-K7-7-fY- : 5' -AACGTGCGGATGGATCAC-3" 
>J K-XT-y ^ Y - 5' -TCTAAAGAAATTGTTTAGAG— 3' 
[ 0 0 4 2 ] 
[?^ 1 ] 





mmm (copies/misifiP^i) 


A 


1 . 9 E + 04 


B 


5. 8E + 06 


C 


2. 5E + 04 


D 


3. 1 E + 0 2 


E 


8. 0 E + 0 1 



50 
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t 0 0 4 3 ] 

S51 XTy7-<?>PCRC«KL;fe7-=7'f? - ■ 

7*7-K7-7'fT-: 5 - -AACGTGCGGATGGATCAC-3' 
'JA-XT-J^l- 5' — CTACGCCAAACGACTAATTCG— 3 ■ 
!B2ZTy7-<?>PCRtCi«9tUfe7'7'f? - ^ 

7»7-K7-7>fY-: 5' -AACGTGCGGATGGATCAC-3' 

A - X7*7 -f 7 - : 5 • -TC T A A AG AA AT TG T T T AG AG- 8 ' 10 
[ 0 0 4 4 ] 

^^umy L -znmwn (ommt mi)p^. ?gi ZTy7'3i(j:c^?g2XTy7-(?)PCR-i; 

«a»tEl5C/f\bfe. il=t=0l/->1(3:Y-S-. U - y Z tt^^^ A . U->3I3:M^ 
^B. U -> 4 C. 1/ - > 5 tt«tSI* D . U - > 6 «® t E ^ c?> « 51 »t W © 

[00451 

TI2<57-^^Y-tffill7, 2S^©PCR»iiB!f^i2$:?7T^ y l-PCRt^7o.fe 

20 

asi :;^Ty7-c<)PCRr:«a;ufe7-7'f7 - = 

7»7-K7-=7>fY-: 5' -CGTCACACCACGAGAGTTGG-S' 
'JA-XT-T'fY-: 5" -CTACGCCAAACGACTAATTCG— 8' 
«2;^Ty7*Ct)PCRlC«P«L;fe.7-7'fY - ■ 

7»7-H7-7^Y-: 5' — AACGTGCGGATGGATCAC— 3" 
UA-77-=7'fY-: 5' -TCTAAAGAAATTGTTTAGAG— 3' 

[ 0 0 4 6 ] 

<I^J§^J7>FnllC!fl^«)5 7-0-7'tfflll;fcDNA^y7- 

^JI^?J 1 Ytl ^ tifc7-n-7't^)iic 'i ^*«^u > ;^7X=t6c'*«7ttfe. 30 

[ 0 0 4 7 3 
[?i 2 ] 



S2 





F n mO^th 


A 


mm 


B 


mm 


C 


mm 


D 


mmit-f 


E 


mm^-r 



40 



[ 0 0 4 8 3 

siig^Ji c3tii-7tm4i;fe7"n-7't^jsc<fc';®3tfiiiS{u .;(?"7Xi::'-7:ic'»«^t!: so 
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[ 0 0 4 9 ] 
[*3 ] 



a3 





Fnao>«sai 


A 


mm 


B 


mm 


C 


mm 


D 


mmii:-f 


E 


mmttr 



[ 11 Q ffi ^ « sft as ] 
[ 0 0 5 0 ] 

[121] ^RNAt3-h"tIDNA<9«0?trvtB-?5)l. 

[02] nm&n Qtfi^l I 7 R"? T ^) 0 L ■ Z X - 0 U ^ LMO) ? CKI^^ft^fOW.'^ 
J . 

[123] 7v*a9tuoa • z 1 - 9 iy ^ Lmyx9i-ci} 7 v A T 'J 0 LmmmY t hft^ 

[04]*ft^ftC3tttIPCR01iiSS-?<9)Z. (nmS. (2)SS. (3)«P9i» 
T*tg . ( 4 ) □ Sitel 

[05] 4<*:|3;fHC3V*t3{!^wfZT.f y hPCRQSSS"?;?)!. 
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BEST AVAILABLE COPY 
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BEST AVAILABLE COP- 
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70> h'K-yQmp 

(72)5gast mm 9fi 

mmsmEiuTt 2-1-3 m^m^±immp^ 

s^cissEs scTE 2 - 1 - 3 mmm^mmn 

F^'-A(#*) 4B024 AA13 CA01 CA09 HA12 

4B0e3QA18 QQ06 QQ42 (K08 QR82 QR42 QR55 QR62 QS25 Q834 
QXOI 



